This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACKBORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADEDTEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



^^"^''m BLANK mm, 



J 



Europaisches Patantamt 
European Patent Office 
Office europ6en des brevets 




@ Publication number : 0 532 751 B1 



® 



EUROPEAN PATENT SPECIFICATION 



@ Date of publication of patent specification : 
03.05.95 Bulletin 95/18 



2i) Application number: 91903287.0 



Date of filing : 08.02.91 



@ International appllcatbn number : 
PCT/JP91/00153 



(g) int ci.«: H01S 3/038, HOIS 3/0971, 
H01S 3/0977 



@ International publicatbn number : 
WO 92/14285 20.08.92 Gazette 92/22 



@ TRANSVERSE DISCHARGE PUMPING TYPE PULSE UVSER. 



CQ 



in 

CM 
CO 

in 



Q. 



@ Date of publication of application : 
24.03.93 Bulletin 93/12 



@ Publication of the grant of the patent: 
03.05.95 Bulletin 95/18 



@ Designated Contracting States : 
DE GB 



@ References cited : / 
JP-A- 463 328 
JP-A- 1 298 779 
JPnA-56 122 179 
JP-A-61 116 888 

@ Proprietor : MITSUBISHI DENKI KABUSHIKI 
KAISHA 

2-3, MarunouchI 2-chonra 

Chlyoda-ku 

Tokyo 100 (JP) 



@ Inventor : NAKATANI, Ha^lme do Mitsubishi 
Denki K.K. 
Itami Seisakusho, 
8-1-1, TsukaguchI honmachi 
Amagasak^hl, Hyogo 661 (JP) 
Inventor : SUGITATSU, Atsushi c/o Mitsubishi 
DenkI K. K. 
Itami Selsakusho, 
8-1-1, Tsukagushi honmachi 
Amagasakl^hi, Hyogo 661 (JP) 

@ Representative : Popp, Eugen, Dr. et al 
MEISSNER, BOLTE & PARTNER 
Widenmayerstrasse 48 
D-80538 Munchen (DE) 



Note : Within nine months from the publication of the mention of the grant of the European patent, any 
person may give notice to the European Patent Office of opposition to the European patent granted. 
Notice of opposition shall be filed in a written reasoned statement It shall not be deemed to have been 
filed untfl the opposition fee has been paid (Art. 99(1) European patent convention). 



Jouve, 18, me SalnW)enb, 75001 PARIS 



EP 0 532 751 B1 



Oascrlption 



ch«,?„!. T '^^^ '° « transverse dis- 

charg ng excrtatfon pulse laser oscillator apoaralut 
including electron affinity gas. in particul r S to 
the ajj,sMution of its pr^lonization electrodes 

F G.5 IS a cross-sectional drawing showino a dis- 
charging electrode of a conventional tranr^e d^ 

shownforexampleinT.S.Fahlen.-HighAverage^ow! 
er &cimer Laser". United States Energy R^eal 
andDeve,opn,entAd,ninistrati^ 

t^esTtiooaStl^^^^ 

luies a tip part of the main electrode (1); (2) is a ser 
ond main electrode; (3) is a main disi,aroe ^hfeh J 
pn«iuced t«tween main electrodes (l/and (2T 4) s 
an auxiliary electrode comprised of a wire dfepisJd 
n the vianity Of the first main electrode (iHsTfel 
d»leotnc material pipe comprised of quartz pipe of 
approximatelysmmouterdiameterwhichisdisrs^' 
n a mannerthat itconlains the auxiliary elertS^ S 

ea) and (Bb) are corona discharges taking place on 

nd r^M •"^'^'^ Pipe: and (7^) 

and (7b) are corona discharge starting Joirts. ^ ^ 
Next, explanation is given on its action First 

trode (1) and the auxiliary electrode (4) corona di«. 
Changes {6a) and (6b) start from points V^^^b^ 

ctX2iS» *°''*°''^'"«'"«""«^»''atthey 
cover the dielectric material pipe (5) Ultra-vini»f Ji 

y^t^clTJn Z'^"'"'^^- S"""*""*""/. When a 
(SZ ^^■'^ ^•"^'^'es (1) and 

2). the pro-««,2ed gas starts to dischai^e and then 

excited by this main discharge (3), therebv thn 

onne end of this shaip protruberance and separated 
therefrom by a solid insulator. «parateo 
Aoxirding to the present invention a pulse laser 
oscillatorapparatus is provided asdefined in dJmT 



Embodiments are given in claims 2 to 7. The intensity 
of he Ultraviolet radiation can be made strong." S 

5 inl^h illuminated efficiently 

form disdiarge can be realized even In the case that 

asrong electron affinity gas such asF.gas is SuS 
edjn the laser gas. Thus, a transveree <?scharoe et 

atotion pulse laser oscillator apparatus is ob^ni 
« Which can oscillate With a high efficiency 

a n»^n "^""J*!?-^ length Of the corona discharge 
a pre-ionized d,scha,ge is constituted in a mann^ 
hat a strong part of the corona discharge is dTrTed 

sion length of the corona discharge long the am«.n» 

aes are disposed in a manner that the ultra-violet ra 

^ charge stertmg point at which the light-emissiin 
amount is strong can radiate into the spS^^rj^n" 
the main electrodes. oeween 

f«„o"°"^ '!.^ cross-sectional view showing a 
transverse discharge excitation pulse laser osd lat<^ 

P^ent invention. FIG.2 is a side cross-section^ 

35 bodimelt S^^h ""' fiven on one em- 
ir^ FIg 1 ^«'«^n9 to draw- 
ings FIG.1 IS a cross-sectional view in a plane oer 
^ndtei^ar with respect to the laseroscili t£ "ptS 
axis of a transveree discharge excitation pulse las^ 
osallator apparatus, and in the drawing Xn j MM 
« areauxiliaryelectrode8ofcylindricals?;SeK^^ 
disposed atadistenceonbothsidesofa^iS^^ 

t^T-^'^- 1""^ '"elecSc mat^ 

pipes having almost the same inner diameter as an 
«rter diameter of the auxiliary electrodes Strand 
^5 (4b). and in this case, they are made of alumtS ir 

wiish^iJ? ^'^'"•l^' whichare 

wire-shaped conductors disposed at positions nesTr 

» enes of the dielectric material pipes (5a) and fib) in 
a manner that they are Icept at the same pofenS^Js 

Sh • It " ^ ~'°"a discharges and 7a 
points at which the corona discharges (6a) /6b^ ^ftrV 

the second mam electrode (2). Afirst direction (10) is 
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determined by a straight line connecting between the 
corona starting point (7c) and the center point (9). A 
second direction (11) is a straight line obtained by an 
intersection of a plane which is perpendicular with re- 
spect to an extending direction of the corona dis- 
charge (6a) on the periphery of the corona starting 
electrode (8b) and a plane which is perpendicular with 
respect to a laser oscillation optical axis. 

Upon applying a voltage across the second n^in 
electrode (2) and the auxiliary electrodes (4a) and 
(4b). an electrical field concentration takes place in 
the vicinity of the corona starting electrodes (8a) and 
(8b) which are connected in a manner that they keep 
the same potential as that of the second main elec- 
trode (2). Corona discharge starts first at those parts 
of (7a), (7b), (7c), and {7d) at whteh the corona start- 
ing electrodes (8a) and (8b) are dose to the dielectric 
material pipes (5a) and (5b). The constitution of this 
drawing corresponds to a case of the surface-propa- 
gating corona discharge. In the presence of electro- 
des in the back surface, the corona discharges start 
from the corona discharge starting points (7a), (7b), 
(7c), and (7d) develop along the surface of the dielec- 
tric material pipes (5a) and (5b) to form corona dis- 
charges (6a). (6b), (6c). and (6d). The extension 
length of the corona discharge (6a) is indicated by a 
notation L The extension length f of the corona dis- 
charge equals approximately half of the outer circurrv 
ferential length of the dielectric material pipe (5) in 
this case. 

In FIG.2, various shapes of the corona discharg- 
es as well as the corona discharge extension lengths 
thereof are shown. FIG.2(a) shows a case with two 
corona starting electrodes (8a) and (8b) disposed on 
the surface of the dielectric material pipe (5) conrv 
posed of cylindrical pipe. FIG.2(b) shows a case with 
four corona starting electrodes (8a). (8b), (8c), and 
(8d) disposed on the surface of the dielectric material 
pipe (5) composed of cylindrical pipe. FIG.2(c) shows 
a case with one corona starting electrode (8) dis- 
posed on the surface of the dielectric material pipe (5) 
composed of square-shaped pipe. FIG.2(d) shows a 
case with a corona starting electrode (8) wound spir- 
ally on the surface of the dielectric material pipe (5) 
composed of cylindrical pipe. In FIG.1 and FIG.2(a), 
(b), and (c). the corona starting electrodes are elec- 
trodes extending in the direction perpendicular with 
respect to the plane of sheet In the cases of FIG.1 
and FIG.2(c) with only one corona starting electrode 
(8) present on the periphery of the dielectric material 
pipe (5), the extension length 2 of the corona dis- 
charge equals approximately to a half of the circunv 
ferential length of the dielectric material pipe (5) when 
it is seen on a cross-section perpendicular to the laser 
optical axis. On the other hand, as in FIG.2(a), (b). 
and (d), where corona starting electrodes (8) are dis- 
posed with a constant pitch on the periphery of the di- 
electric material pipe (5), the extension length f of the 



corona discharge equals approximately half of this 
pitch. The light-emissk)n amount from the corona dis- 
charge was nrteasured on various shaped electrodes 
and it has been found that, as far as the outer shape 

5 of the dielectric material pipe (5) was the same, con- 
figurations of FIG.1 and FIG.2{c) gave the greatest 
amount of light emission. For example, in the case of 
FIG.2(a) in which the corona discharge extension 
length becon>es half comparing with FIG.1, the 

10 amount of ultra-vk>let radiation also becomes half. 
And, in the case of FIG.2(b) in whteh the corona dis- 
charge extension length becomes 1/4 compared with 
FIG.1 , the amount of ultra-violet radiation diminishes 
to 1/4, Thus, in spite of covering almost the entire sur- 

15 face of the dielectric material pipe (5) with the corona 
discharge (6), an electrode configuration having a 
longer corona discharge extension length gave nr>ore 
emission of ultra-violet radiation. In addition to that, 
the emission amount of ultra-violet radiation was pro- 

20 portional to the extension length i of the corona dis- 
charge. Precise measurements of the emission 
amount of the ultra-vtelet radiation from the corona 
discharge (6) revealed that the emission intensity was 
great in the vicinity of corona discharge starting 

25 points (7) and It diminished as proceeding up to the 
tip of the corona discharge (6). 

From the result described above, it was revealed 
that by making the extension length f of the corona 
discharge longer and disposing the corona discharge 

30 starting points (7) in a manner that they face to the lo- 
cation at which the main discharge (3) takes place, 
the amount of the pre-ionization could t>e increased. 
Furthermore since the ultra-violet radiation propa- 
gates in the gas space while it is diverging and is at>- 

35 sorbed by gas on its way of propagation, a doser dis- 
position of the occurrence points of the corona dis- 
charges (6) to the main electrodes (1 ) and (2) can in- 
crease the amount of the pre-ionization. However, 
since an excessive proximity of the dielectric material 

40 pipes (5) to the first main electrode (1) eventually in- 
troduces a discharge between the flret main elec- 
trode (1) and the corona starting electrodes (8). it is 
necessary to separate them by keeping at more than 
a certain distance. Since the first main electrode (1) 

45 is disposed at a more distant point from the corona 
discharge (6) more the second main electrode (2), it 
is desirable to select a position at which the ultra-vio- 
let radiation is efficiently illuminated on the main elec- 
trode (1). That is. in FIG.1 , since the ultra-violet radi- 

50 ation of strong intensity emitted in the vicinity of the 
corona discharge starting points (7) is strongly radi- 
ated in a second direction (11), at a time when this 
second directbn (11) coincides with the first direction 
(10), the amount of the pre-ionization becomes larg- 

55 est. Denoting the angle between the first direction 
(10) and the second direction (11) to be 6, the anrx)unt 
of the pre-ionizatk)n becomes proportional to cosO. 
Actual experiments using an excimer laser in- 
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eluding fluorine gas at gap lengths g = 10 - 30 mm 
showed that -w mm 

laser oscillations with a comparatively hioh ef 
f iciency could be obtained, if. ^ 

(1) when 9 = 0- 72.5 degrees 

lissuchthat.l = f.cose = 3mmormo« 

StT """" ' = ^2.5 degre^^ case 

I is such that l = fxO'^-'5«,^ 
in the above epuations.^a^^lXZ^^., " 
prBsslngthe strength Of the pre-ioniLtton'lS^^ 

inor ( J % or more), n a case thai fh** « 

mini °' """^ ^ times or less of the 

m aSn'"''' ' -"a^n^ll' 
irode (1) and the second main electrode m th« i 

osdliatBs in a good effidency. Svef o ^ 

(1 and the dielectric material pipes (5) m FIgT^ 
minimum separationdistanceL{14)Setv«en?iefSS 

(5)^«U*entobe1.17timesoftheminimum'"g^ 3. 
^^J^imenilfrpr^reJZrdT 

srthTrsrs^^^^^^^ 

part Of the second main el^LT^, 
struciion. the corona starting electrodes (r\ k 

Sthfh ^"'"""'"""'''""'"'''♦•'eymakecon- 
>-■«.■♦, tnereby the pre-ionization 



amount can be increased. And, since the dielectric 
material pipes (5) are disposed in the second main 
electrode, they cannot be an obstacle to the gas flow 
(i2;and hence the gas can be drcuiated with a high 
speed Hence a high repetition rate operation of the 
laser becomes possible. 

AJthough. inRG.1. Fig.2(a). (b). and(c). thecor- 
r.«t T'f "^"^ ""^^ ^ uniform shape in 

AltJouS T ^'^^^hibitthesame effect 
Although explanation has been given usinoTn 

aiumma ceramics containing alumina as Ss i? 

imposition as for the dielectric m^^^rfVan Zl 

r:srrr::^3r^-- 

Claims 

^' dJlT^' """"^'^^ *'''^'^«°" P"'se 'aser os- 
cillator apparatus provided with a firet (1) andt 

facing each other over a specified length ?nT 
jaser optica, ax. d.ection. said appa^,:!^ 

dielectriomaterial hollow pipes (5a. 5b) orDioeffii 
extending in the laser optical L dte^ Kd 

seZ JT''. °" ^'^^ - 
^hLtr" ^^^^^"^ 
auxiliary electrodes (4a. 4b) or electrode (4) dis- 
p.ro;rr^'*°^^^" -'electricm^aletl 
corona starting electrodes (8a. 8b 8c. 8d) «r 

tect with said dielectric material pipes (5a 5b) or 
P.pe 5) and optionally provided as an inteor^ 
partof said secondmainelectrode(2) the t^^^^^^ 
1^ Of said corona starting electrodls ^e J 
|he same as that of the second main elertr^e 

from '"■'"'"■3^ 6"' ^ 6d) start 

fram said corona starting electrodes (8a. 8b 8c 
8d) or electrode (8) and develop and extend ovL; 
the surface of said dielectric material pi^ 
5b) or Pipe (5) by applying a voltage a^^ saS 
mam electrode (2) as well as said «,ronTSrtinn 
etectrodes (8a. 8b. 8c 8d) or ele«Z sTand 

sa.daux,l,aryelectrodes(4a.4b)orelectrode(4) 
wheremlasergas existing between saidftfiJi' 
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second main electrodes (1,2) is preionized by the 
ultraviolet radiation generated from said corona 
discharges (6a, 6b, 6c, 6d) thus allowing a uni- 
form main discharge (3) in the space between 
said first and second main electrodes (1, 2) for s 
exciting the laser gas. 

wherein the corona starting electrodes (8a, 8b. 
8c. 8d) or electrode (8) provided along the laser 
optical axis direction either in the vicinity of or in 
contact with the dielectric pipes (5a, 5b) or pipe io 
(5) are an^nged as: 

a) a plurality of corona starting electrodes 
spaced from each other around the circumfer- 
ence of each of said pipes or pipe on a cross- 
section perpendicular with the laser optical 15 
axis by a given pitch, or 

b) one corona starting electrode (8) is wound 
in a spiral around each of said pipes or pipe 
whereby said spiral has a given pitch in the 
laser optical axis direction, or 20 

c) one corona starting electrode (8) is provid- 
ed along the laser optical axis direction in the 
vicinity of or in contact with each of said pipes 
or pipe, 

such that in cases a) and b) a length of half of the 25 
pitch is denoted by f and in the case c) above, a 
length of half of the outer circumferential length of 
the dielectric material pipes (5a, 5b) or pipe (5) 
along said perpendicular cross-section is denot- 
ed also by f , 30 
a first direction (10) being defined by a straight 
line perpendicular to the laser optical axis con- 
necting a center point (9) on the surface of the 
first main electrode (1) facing the second main 
electrode (2) and the corona discharge starting 35 
point (7c) nearest to the first main electrode (1) 
at which a corona starting electrode (8b) starts 
corona discharge (6c), and 
a second direction (11) being defined by the 
straight line of the intersection of a plane perpen- 40 
dicular to the direction of the corona discharge 
development at the corona discharge starting 
point nearest to the first main electrode (1) and a 
plane perpendicular to the laser oscillation opti- 
cal axis, wherein an angle 0 is produced between 45 
the first (10) and second (11) directions, whereby 
when 

e = 0 to 72.5* 
the measure of the strength of preionization is 
given as I = fx cosO and when 50 

e = 72.5** or more 
the measure of strength of preionization is given 
as I = f X 0.3, and 

wherein in the case that the dielectric material 
(5a, 5b) is disposed on both sides of the second 55 
main electrode (2), I = 3mm or more, whereas in 
the case that the dielectric material (5) is dis- 
posed on one side of the second main electrode 



(2), I = 6mm or nnore. 

2. A transverse discharge excitation pulse laser os- 
cillator apparatus stated in daim 1 and character- 
ized in that, in the case that the dielectric material 
(5a, 5b) Is disposed on both sides of the second 
main electrode (2), the measure of the strength 
of the preionization lis, I = 5mm or more, whereas 
in the case that the dielectric material is disposed 
on one side of the second main electrode (2). I = 
10mm or more. 

3. A transverse discharge excitation pulse laser os- 
cillator apparatus stated In daim 1 and daim 2 
and characterized in that, denoting the minimum 
gap length between the first main electrode (1) 
and the second main electrode (2) by a notation 
g, the minimum separation distance (L) between 
the first main electrode (1) and the dielectric ma- 
terial (5; 5a, 5b) is taken to be 1.05 times or more 
and 1 .5 times or less of said minimum gap length 
9- 

4. A transverse discharge excitation pulse laser os- 
cillator apparatus stated from daim 1 to daim 3 
and characterized in that said dielectric material 
pipes (5a, 5b) are disposed in such a manner as 
they are buried in the second main electrode (2) 
and at the sanr>e time the dielectric pipes (5a, 5b) 
are disposed in a manner that they keep a certain 
distance d from the second main electrode (2) 
with the exception of proximity or contact with the 
second main electrode (2) or with the corona 
starting electrodes at some parts (1 3a, 1 3b), and 
in addition to that, the distance d is more than the 
thickness of the dielectric nrtaterial of the pipes (5; 
5a, 5b). 

5. A transverse discharge excitatk>n pulse laser os- 
cillator apparatus stated from claim 1 to daim 4 
and characterized in that said dielectric material 
pipes (5; 5a, 5b) are made of alumina ceramics 
composed of alumina as its main compositk}n, 
and said laser is an excimer laser. 

6. A transverse discharge excitation pulse laser os- 
cillator apparatus stated from claim 1 to daim 5 
and characterized in that said dielectric material 
pipe (5; 5a, 5b) is a square-shaped pipe. 

7. A transverse d ischarge excitation pulse laser os- 
cillator apparatus stated from claim 1 to daim 5 
and characterized in that the corona starting elec- 
trode (8) is wound spirally on the surface of the 
dielectric material pipe (5). 
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Patontanspruche 



Sfrf ® l-asergeneratorvomchtung oiit Quer- 
entladungsanregung. die eine erste (1) und eine 

nets.„d.ume,nanderubereinebestimmteLinge 
m der Richtung der optischen Achse des Lasws 

d^snreLT"'"-"'"''^'^^'^'^''^""^^^^^^ 

H-TJn" if^' ""W^ R6»"e (5) « 

aus d«lek^schem Material, die In der Richtung 

yj^"""^ verlaufen^er- 

fil^^^" unter Einhaltung 

eines Abstands (d) davon angeordnet sind/isl. « 

Rohre aus d«lektnschem Material angeordnet 
Koronastartelektroden (8a. 8b. Sc. 8d) oder eine 20 

Rohre (5) aus d.elektrischem Material voroese- 
hen und fekultativ als ein integraler Tell de?z^et 

aleich '<°"'nastartelektroden 
wobj Koronaentladungen (Ba. 6b. 6c. 6d) von 

Oberflache der Rohren (5a. 5b) oder der Rahre 

2 m! ? I^^J^^" ^'"3"" Spannung uber 

2" (2) sowie die KoronLtart- 35 

und^<JeH,lf8eleKtroden(4a.4b)oderdie-elekt!o- 

wobeiLaseigas.das2wi8chendereretenundder 
dTn \"rr^'°'«<^'2)anwesendtet. vo„ ^ 
derdurch die Koronaentladungen (6a. 6b, 6c 6d) 

erzeugtenUV-StrahlungpraioLJrt^W^!^^^^^^^ 
ne g^e.chmaBlge Hauptentladung (3) in dem 
Raum zwischen der ersten und der zweiten 
Ha_e(1..)erlaub,u.dasL^ra: . 

wobei die Koronastartelektroden (8a, 8b. 8c. 8d) 
ode^die-elelctrade (8). dieentlang derRich ung 
der op,,schen Achse des Lasers entweder in der 2 

Nahe der Oder mKontaktmit den dielektrischen «, 
Rohren (5a, 5b) oder der RShre (5) vorgesehen 
sind/ist, angeordnet sindfistals: 

a) eine Vielzahl von Koronastartelektroden 
die voneinander um den Umfang jeder dw 
Rohren oderder R6hre auf einem Querschnitt 55 
senkrechtzuderoptischenAchsedesuS 
um eine gegebene Teilung beabstandet sind. 



b) eine Koronastartelektrode (8) ist spiralfSr- 
m um jede der Rohren oder die R6hre ge- 
wickelt. wobei die Spirale in der Rtehtung der 

ophschen Achse des Lasers eine gegebene 
Toilung hat, oder a«»S8Dene 

^J^J^°^^^^'^"xlB (8) Ist entlang 
in H K^u"^ der optischen Achse des Lasers 
m der NShe von oder in Kontakt mit jeder der 
Rohren oder der Rohre vorgesehen 

Lange entsprechende Teilung mit 1 bezeichnet 
«tund ,m obigen Fall c) eine der halben AuBen- 
umfei^slange derR6hren (5a. 5b) oder der R6h- 
re(5)ausdielektrischem Material entsprechende 

et-Ls^ r^rejr^" — « 

«^bei eine erste Richtung (10) durch eine Gera- 

Lase«senlaBchtistundeinenMittelpunkt(9)auf 

Oberflache der ersten Hauptelektrode (1) und 
den Koronaentladungs-Starlpunkt (7c) verbin- 
det der der ersten Hauptelektrode (1) L nsl 

fat^ i r ^" "^"^ Koronastartelektrode 
{8b)dieKoronaentladung(ec)startet und 

GeLTJ** is'l durch die 

d^^Ti,?^ Schnittpunkts einer Ebene. die zu 
an de,!?!- ' Koronaentladungsausbildung 
e«?n M T!':i'''''""8^^'^^""W"Schstder 
e^ten Hauptelektrode (1) senkrecht ist, und ei- 

n«^Ebene, die zuderoptlschen Achse der Laser- 
schwmgung senkrecht Ist 

wobei ein Winkel e zwischen der ersten (10) und 
i^nr ^''^ "''""'^ Wirt, so daa. 

8 = ObisT^S" 

ais I - 1 X cose, und wenn 

e = 72,5«odergr6Ber 
ar=?ro"*::«^-^'^^"^--"^egebenist 

'««'««ris«^e Material 
t2;« der zweiten Hauptelek- 

trode (2) angeordnet ist, I =3 mm oder mehr JL 

iZfs^V: '""c'"' ''«'«'«rische Ma- 
l^al (5) an OMierSeite der zweiten Hauptelektro- 
de (2) angeordnet Ist, I = 6 mm oder mehr. 

Geputete Lasergeneratorvorrichtung mit Quer- 
entladungsanregung nach Anspruch 1. dadurch 
gekennzeichnet, da& in dem Fall, dafi das dlelek- 
tnsc e Material (5a, 5b) an belden sln dt 

S r (2) angeordnet ^ da^ 

Mafi der Sterke der Praionisation I = 5 mm oder 

llwiL °" ™««en Haupt- 

eleWrode (2) angeordnet ist, I = 10 mm oder 
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3. Gepulste Lasergeneratorvorrichtung mit Quer- 
entladungsanregung nach Anspruch 1 und Arv 
sprudi 2. dadurch gekennzeichnet dad. wenn 
die kleinsteZwischenrauml^nge zwischen derer- 
sten Hauptelektrode (1) und der zweiten Haupt- s 
elektrode (2) mit g bezek:hnet ist, die kleinste 
Trennungsstrecke (L) zwischen der ersten 
Hauptelektrode (1) und dem dielektrischen Mate- 
rial (5; 5a, 5b) als das I.OSfache oder nrmhr und 

das 1,5fache oder weniger der klelnsten Zwi- io 
schenraumlange g angenomnnen wird. 

4. Gepulste Lasergeneratorvorrichtung mit Quer- 
entladungsanregung nach Anspruch 1 bis An- 
spruch 3, dadurch gekennzeichnet. daB die Roh- is 
ren (5a. 5b) aus dielektrischem Material auf sol- 

che Weise angeordnet sind, da& sie in der zwei- 
ten Hauptelektrode (2) vergraben sind. und da& 
gleichzeitig die dielektrischen Rohren (5a, 5b) 
auf solche Weise angeordnet sind, da& sie einen 20 
bestlmmten Abstand d von der zweiten Haupt- 
elektrode (2) beibehalten mit der Ausnahme der 
Nahe zu oder des Kontakts mK der zweiten 
Hauptelektrode (2) oder den Koronastartelektro- 
den an einigen Teilen (13a, 13b). und da& au&er- 25 
dem der Abstand d gro&er als die Dicke des di- 
elektrischen Materials der Rohren (5; 5a. 5b) ist. 

5. Gepulste Lasergeneratorvonrichtung mit Quer- 
entladungsanregung nach Anspruch 1 bis An- 30 
spruch 4. dadurch gekennzeichnet, da& die Rdh- 

ren (5; 5a. 5b) aus Alumintumoxld-Keramik her- 
gestellt sind. die aus Aluminiumoxid als ihrer 
Hauptzusammensetzung besteht. und dad der 
Laser ein Excimerlaser ist 35 

6. Gepulste Lasergeneratorvorrichtung mit Quer- 
entladungsanregung nach Anspruch 1 bis An- 
spruch 5. dadurch gekennzeichnet da& die Roh- 

re (5; 5a. 5b) aus dielektrischem Material eine 40 
R5hre mit Viereckgestalt Ist 

7. Gepulste Lasergeneratorvonrichtung mit Quer- 
entladungsanregung nach Anspruch 1 bis An- 
spruch 5. dadurch gekennzeichnet, da& die Koro- 45 
nastartelektrode (8) spiralfdrmig auf die Oberfla- 

che der Rdhre (5) aus dielektrischem Material ge- 
wickelt ist 



Revendications 

1. Oispositif osciilateur laser puls6 d'excitation d 
d6charge transversals pourvu de premidre (1) et 
seconde (2) Electrodes princi pales qui sont dis- 55 
poshes en se faisant face Tune ^ Tautre sur une 
longueur sp6cifi6e dans la direction d'axe opti- 
que du laser, le dispositif comprenant : 



des tubes (5a. 5b) ou un tube (5) creux en nr^t6- 
riau di6tectrique s'^tendant dans ta direction de 
Taxe optique du laser et 6tant dispos6(s) aux 
deux cdtds ou d'un cdt6 de la seconde Electrode 
principale (2) tout en gardant une distance (d) de 
celle-ci. 

des Electrodes (4a. 4b) ou une Electrode (4) auxh 
tiaire(s) dispos6e(s) d TintErieur de chacun des 
tubes ou du tube en matEriau dlElectrique, 
des Electrodes (8a. 8b, Sc, 8d) ou une Electrode 
(8) de dEmarrage d*ef fet corona prEvue(s) au voi- 
sinage de ou en contact avec les tubes (5a, 5b) 
ou le tube (5) en matEriau diElectrique et option- 
nellement prEvue(s) en une partle IntEgrale de la 
seconde Electrode principale (2), le potentiel des 
Electrodes de dEmarrage d'effet corona Etant 
conservE le mEme que celui de la seconde Elec- 
trode principale (2). 

dans lequel des dEcharges corona (6a. 6b. 6c, 
6d) dEmarrent des Electrodes (8a, 8b. 8c, 8d) ou 
de I'Electrode (8) de dEmarrage d'effet corona et 
se dEveloppent et s'Etendent sur la surface des 
tubes (5a.5b) ou de tube (5) en matEriau diElec- 
trique en appliquant une tension E travers I'Elec- 
trode principale (2) ainsi que les Electrodes (8a. 
8b, 8c, 8d) ou I'Electrode (8) de dEmarrage d'effet 
corona et les Electrodes (4a, 4b) ou I'Electrode 
(4) auxiliaire(s). 

dans lequel le gaz laser extstant entre des pre- 
miEreet seconde Electrodes principales (1. 2) est 
prEk)nisE par le rayonnement ultraviolet produit 
par les dEcharges corona (6a, 6b, 6c. 6d) permet- 
tant ainsi une dEcharge principale unlforme (3) 
dans I'espace entre les premiEre et seconde 
Electrodes principales (1 . 2) pour exciter le gaz la- 
ser, 

dans lequel les Electrodes (8a. 8b, 8c. 8d) ou 
TElectrode (8) de dEmanrage d'effet corona prE- 
vue(s) le long de la direction de I'axe optk^ue du 
laser, soit au voisinage de ou en contact avec les 
tubes (5a, 5b) ou le tube (5) diElectrique(s). sont 
agencEes en : 

a) un certain nombre d'Electrodes de dE- 
marrage d'effet corona espacEes les unes 
des autres autour de ta circonfErence de cha- 
cun des tubes ou du tube sur une coupe per- 
pendiculaire E I'axe optique du laser d'un pas 
donnE. ou 

b) une Electrode de dEmarrage d'effet corona 
(8) est enroulEe en une spirale autour de cha- 
cun des tubes ou du tube, de la sorte ladite 
spirale a un pas donnE dans la direction de 
I'axe optique du laser, ou 

c) une Electrode de dEmarrage d'effet corona 
(8) est prEvue le long de la direction de I'axe 
optk)ue du laser au voisinage de ou en contact 
avec chacun des tubes ou le tube, 

de sorte qu'aux cas a) et b) une longueur de moi- 
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2. 



ti6 du pas est dteignfe par t et qu'au cas c) ci- 
dessus. unelongueurdemoittede la longueurcir- 
corrf6rentielle externa des tubes (5a. 5b) ou du 
tube (5) en mat^riau di6lectrique le long de la 
coupe perpendiculalre est ^galement dteignte 
parf, 

une premiere direction (10) ^tant ddfinie par une 
ligne diolte perpendiculalre it I'axe optique du la- 
ser en reliant un point central (9) sur la surface de 
a premldre 6iectrode princlpale (1) faisant face k 
la seconde Electrode princlpale (2) et le point de 
dSmarrage de d6charge corona (7o) le plus pro- 
che de la premifere Electrode principale (1) i ia- 

quelleuneaectrodeded^marrBged'effetcorona 
(8b) ddmarre la d^charge corona (6c) et 
une seconde direction (11) 6tant d6f hie par la 11- 
gne droile de I'interseotion d'un plan perpendicu- 
lalre d la direction de la production de Mchane 
corona au point de d&nan^ge de d6charge co«,- 
na le p lus proche de la premfere Electrode princl- 
pale 0 et un plan perpendiculalre & I'axe optique 
d'oscillation laser, 

dans lequel un angle 6 est produit entre les pre- 
miftiB (10) et seconde (11) directions, de la sorte 
lorsque 

» = 0 i 72,5" 
la mesure de la force de pr6lonisatlon est donnte 
comme I = f x cos e et lorsque 

8 = 72.5° ou plus 
la mesure de force de pr6ionisation est donnte 
en I = f x 0.3, et 

"^"^ 'e mat6riau di6lectri- 

que (5a, 5b) est dispose aux deux c6t6s de la se- 
conde Electrode principale (2), I = 3nim ou plus 
tar.d« que dans le cas oO le mat6riau di&ectrique 
(5) est dispose sur un cat6 de la seconde Electro- 
de pnncipaie (2). I = 6mm ou plus. 

Dfeposftif osdllateur laser puls6 d'exdtation par 
d6charge transversale d6fini en revendication 1 
et caract«ris6 en ce que, dans le cas oO le mat6- 
riau diiiectrique (5a. 5b) est dispos6 aux deux cfi- 
t6s de la seconde Electrode principale (2) la me- 
sure de la force de la prfeionisation I est, I = 5mm 
ou plus, tandls que dans le cas ou le matEriau di6- 
^ctnque est dispose sur un cflt6 de la seconde 
electrode principale (2). I = lOmm ou plus. 

Dfepositif oscillateur laser pulsE d'excitation par 
d6charge transversale dEfini en revendication 1 
ou en revendication 2 et caractErisd en ce que. en 
<J6s.gnant la longueur d'intervalle minimum entre 
\a premtfere Electrode principale (1) et la seoonde 
Electrode principale (2) par une notation g. la dis- 
tance de sEparation minimum (L) entre la premiE- 
re Electrode principale (1) et le matEriau diElectri- 
que (5; 5a. 5b) est prise pour Etre de 1 .05 fois ou 
Plus et 1.5 fois ou moins de ladite longueur d'in- 
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tervalle minimum g. 

4. DisposKif oscillateur laser pulsE d'excitation par 
dEcharge transversale dEfinie de la revendica- 
tion 1 k la revendication 3 et caractErisE en ce 
que des tubes en matEriau diElectrique prEcitEs 
(5a. 5b) sontdisposEs de telle manlEre qu'ils sont 
enfouis dans la seconde Electrode principale (2) 
el en mEme temps les tubes dlElectriques (5a 
5b) sont disposEs d'une manlEre qu'ils gardent 
une certaine distance d de la seconde Electrode 
pnncipaie (2) E I'exception de la proximitE ou du 
contact avec la seconde Electrode principale (2) 
ou avec les Electrodes de dEmarrage d'effet «,- 
rona E certaines parties (13a. 13b). et en plus de 
cela la distance d estsupErieureErEpaisseurdu 
matEnau diElectrique des tubes (5; 5a. 5b). 

Dispositif oscillateur laser puisE d'excitation par 
dEdiarge transversale dEfIni de la revendication 
1 E la revendication 4 et caractErisE en ce que les 
lubes en matEriau diElectrique prEcitEs (5- 5a 

f^LroItf?*" cEramiques d'alumine 
composEes d'alumine comme composant princi- 
pal, et le laser est un laser d'excitation. 

Dispositif oscillateur laser pulsE d'excitation par 
dEcharge transversale dEfini de la revendication 
1 E la revendication 5 et caractErisE en ce que le 
tube en matEriau diElectrique prEcitE (5; 5a. 5b) 
est un tube de forme can-Ee. 

Dispositif oscillateur laser pulsE d'excitation par 
dEcharge transversale dEfini dans la revendica- 
tion E la revendication 5 et caractErisE en ce 
que I Electrode de dEmarrage d'effet corona (8) 
est enroulEe en spirale sur la surface du tube en 
matEriau diElectrique (5). 
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